Chrotogonus trachypterus Blanchard is an active grasshopper on farms in
Grasshoppers have always been raised as one of the most important pests of crops in all agroecosystems; heavy and irreparable damages caused by their feeding have driven man to look for appropriate way to control these dangerous insects. The history of using herbal ingredients as insecticide goes back at least 400 years BC to the times of Roman Empire, which the powder of dried flowers of pyrethrum (Chrysanthemum cincriaefolium) was used for the first time. Plinus (23-79 BC) described the use of ash and mashed leaves of cypress tree (Cupressus spp.) in controlling insects (Alder et al., 2000) . Plants over millions of years through natural selection during evolution have been equipped with various compounds against different pests, which will protect them against the attacks of varied enemies as a weapon. Moreover, many of these compounds have no harmful effects of synthetic compounds of pesticides on humans and the environment (Enan, 2001) .
Bitter melon or colocynth (Citrullus colocynthis schard. Fam. Cucurbitaceae) belongs to the Cucurbitaceae family that contains compounds of cucurbitacins; the cucurbitacins in the bitter melon are in the category of steroidal saponins (Natio et al., 1989) . Bitter melon fruit is used to treat constipation (Abdel-Hassan et al., 2000), diabetes mellitus (Grover et al., 2002) , rheumatic diseases, skin infections (Tannin-Spitz et al., 2007) and sore throat (Elawad et al., 1984) . This plant has been utilized in Iranian traditional medicine in the treatment of constipation, bacterial infections, cancer and diabetes as well as for abortion (Madari and Jacobs, 2004) .
These compounds, which are known as secondary metabolites, are essential for the survival of plant cells but are useful for the reaction of organisms against the environment. These compounds have major role in plant defense against herbivorous insects and act as repellent, nutritional deterrent, spawning or toxic compounds, and protect the plants against insects in different growth stages. Given the inevitability of human in the use of pesticides, botanical insecticides could be partly alternative to synthetic insecticides due to features such as minimal impact on natural enemies, lack of phytotoxicity, minimum toxicity on vertebrate and rapid degradation in the environment that is one of the most important advantages of this type of insecticides (Isman, 1997) . So far, many studies have been carried out in connection with insecticidal properties of plant products.
In this study, the effect of bitter melon fruit extract was investigated on a species of grasshopper native to Sistan. Given the diversity of climate in our country, we hope to identify herbal effective compounds in the field of pest control, and in the not too distant future to produce and use new substances and low-risk pesticides to humans and environment.
MATERIALS AND METHODS

Collection of study plants
Bitter melon, Citrullus colocynthis (Cucurbitaceae), was the study plant that was collected from natural habitats during March to July 2012 in Sistan and Baluchestan province, the city of Iranshahr. The fruits were separated from plant and dried at a temperature of 23-24°C in the shade. The seeds were separated from the fruit and other parts were stored in a paper bag in the refrigerator.
Preparation of methanol extract
The methanol 96% was used as a solvent. According to Elbadri et al. in 2008 , the dried fruit was powdered using household electric grinders. Then, 100 grams of powder was weighed and extracted twice and each time with 500 ml of methanol 96% for 24 hours on a shaker with 150 rpm according to Bahraminejad et al., 2008 . Containers used for extraction were covered with aluminum foil to prevent the exposure of light (Mahdavi Arab et al., 2007). After each extraction, the extract was filtered using Whatman filter paper No. 1 and the solvent was finally evaporated from the obtained solution using rotary evaporator. The extracts were stored in dark glass container until use.
Determination of dry weight of methanol extract
First, empty petri dishes were weighed, and then 5 ml of the filtered extract was poured in some petri dishes. The petri dishes were placed in an oven at a temperature of 100°C-105°C to dry completely their contents. The petri dishes containing dried extract were weighed. The weight of dried extract was determined by their difference with the weight of the empty petri dishes. The dried extract contained in one milliliter was calculated. The mean of three replications was considered as the weight of dried extract. Thus, the extract concentration can be expressed in terms of ppm (Ghaemi et al., 2006) .
Collection of insects and breeding in lab
The insects needed for the research were obtained from Agriculture and Natural Resources Research Center of Sistan and delivered to the laboratory of Entomology, Department of Plant Protection, Faculty of Agriculture, University of Zabol. Breeding was performed under controlled laboratory conditions at a temperature of 30±5°C, relative humidity of 40±5%, photoperiod of 16 hours of light and 10 hours of darkness. To breed adult insects, wooden cages with dimensions of 35×35×35 cm were recruited. The cages were coated by wire mesh on three sides and floor and by glass from the front. In each cage, some cavities were applied to put oviparity cylinders. To provide heat radiation, a lamp was mounted in cage outside and was connected to a timer for adjusting the lighting on and off. For oviposition, some sands after washing and disinfecting were poured into 110-cm 3 aluminum cylinders, and then kept wet with 15 to 35 ml of distilled water to provide adequate moisture at the site of oviposition. The cylinders were visited every day to replace with new cylinder by observing the egg capsules of grasshopper. After forming the egg capsules, oviparity cylinder duct was blocked by aluminum foil and was put in an incubator at a temperature of 35°C inside the Plexiglas containers with mesh floor and cap. To breed nymphs, PVC transparent cylindrical containers with wire mesh lid and floor were used. The adult insects and nymphs were fed daily by alfalfa, lettuce and basil after disinfection 
Statistical Analysis
Testing was conducted in a completely randomized design with three replications. Original experimental numbers have been inserted in the tables. If there were significant difference, the means would have statistically compared using the Tukey's test at 5% level. Statistical analyzes were performed using SPSS 16 software and drawing graphs in Excel 2003.
RESULTS AND DISCUSSION
The LC50 calculated for study insects 24 hours after applying the extract showed that the LC 50 value for C. colocynthis effect on Ch. trachypterus was calculated 18.58 milligrams per milliliter. The mortality rate after 24 hours elevated significantly at the level of one percent with increasing concentrations of methanol extract of bitter melon fruit (F4, 10 = 14/55, P = 0).
Regression line of different concentrations of C. colocynthis extract and mortality probit of adult Ch. trachypterus grasshopper within 24 hours
In evaluating the effect of plant extract of bitter melon (Citrullus colocynthis) on the Ch. trachypterus grasshopper revealed that the extract has insecticidal effect and the mortality rate rises with increasing concentrations and with the passage of time. Other studies also show the sensitivity difference of the insect and the plant lethal power in different concentrations (Torkey et al., 2009 ; Abdul Rahman and Venkatesan, 2008). Mullai and Jebanesan in 2007 examined the effect of bitter melon extract against the mosquito of Culex quinquefasciatus (Dip: Culicidae). The results suggested that bitter melon extract has toxic and lethal effects on the insect studied and mortality enhanced with increasing concentration. The results of Rawi et al., 2011 indicate that the methylene chloride extract of bitter melon has insecticidal effect on larvae of Spodoptera littoralis. According to the results of this research and other studies, it can be concluded that the Chrotogonus trachypterus grasshopper has reasonable sensitivity to bitter melon extract. This plant extract can be introduced as an alternative to conventional synthetic pesticides against the mentioned pests. It should be noted that further scientific studies in biochemistry and technical levels are required to use of the plant compounds and formulating them.
